permit but to encourage, such as translation into other languages. Creative Commons is an organization that has responded by producing a suite of six copyright licenses that offer standardized terms of sharing to permit a range of uses beyond fair use, subject to certain conditions. 3 The four conditions are combined into six permutations reflecting the types of copyright restrictions that people who otherwise choose to share their works for free might like to retain (see table) . The licenses, designed to allow all uses except those prohibited by a specified condition, have been adopted by a variety of institutional and individual copyright owners.
All Creative Commons licenses require that users who republish or reuse a work in a way that would otherwise infringe copyright give attribution as directed by the copyright owner. That O ver the past couple of years, many people involved in scientific research and publishing have received increasing numbers of emails with invitations to submit papers to newly established journals, join their editorial boards, or even apply to serve as their editors-in-chief. Personally, I have been alternately amused and annoyed by these messages. A glance at the journal's name or the associated website has told me that these simply are not serious publications. But the establishment of new journals and publishers at a rapidly increasing pace should be taken seriously, since it affects the scientific record as a whole.
The Internet has profoundly and permanently changed the ways in which information can be disseminated and discussed.
And since scientific publishing is precisely about getting new findings out to researchers and readers for discussion, the Internet has changed scientific publishing considerably, mostly for the better -and will continue to do so. Distribution costs can be very low if a journal chooses to publish only online, for instance, but there are still high costs involved for proper peer review and editorial quality control. The introduction, a decade ago, of an open-access model in which authors pay to have their work published offered an alternative way of financing this quality control. But it also opened up opportunities to charge authors a fee to publish their papers with little or no quality control.
Jeffrey Beall, an academic librarian at the University of Colorado, Denver, who is interested in scholarly open-access publishing, calls its more questionable incarnations "predatory." 1 "Predatory, open-access publishers," he writes on his blog, Scholarly Open Access (http://scholarlyoa.com), "are those that unprofessionally exploit the author-pays model of open-access publishing (Gold OA) for their own profit. Typically, these publishers spam professional email lists, broadly soliciting article submissions for the clear purpose of gaining additional income. Operating essentially as vanity presses, these publishers typically have a low article acceptance threshold, with a false-front or non-existent peer review process. Unlike professional publishing operations, whether subscription-based or ethically-sound open access, these predatory publishers add little value to scholarship, pay little attention to digital preservation, and operate using fly-by-night, unsustainable business models."
Beall is not the first person to ask whether the author-pays model can be exploited. Ever since it was introduced, questions have been raised about the possibility that publishers would be tempted to lower their editorial standards to attract authors who would be happy to see their work published quickly and without too much scrutiny. But Beall has now compiled a list of publishers and journals that he finds questionable and is encouraging discussion in the scientific community about these entities and the criteria that one might use to identify them. 2 Whether it's fair to classify all these journals and publishers as "predatory" is an open question -several shades of gray may be distinguishable. Some of the publishers are intentionally misleading, naming nonexistent people as their editors and editorial board members and claiming ownership of articles that they have plagiarized from other publications. Other journals and publishers on Beall's list may be real, though it's obvious that the people running them are not very professional, and some of the publications may have been created simply because it seemed like a clever business scheme to collect author fees of several hundred dollars apiece to post papers in a journal-like layout at a fraction of the traditional price. Viewed in some lights, such enterprises may not be unethical: thousands of researchers worldwide need to publish, and not all of them can do so in the highestranked journals. But it is surely problematic for journals and publishers to pretend to be something they aren't, misleading authors, readers, and the scientific community at large.
Most of the new open-access journals state that they are international, scientific, or scholarly peer-reviewed journals and offer quick turnaround times. Some of them also cover very broad subject areas -for example, the Academic Research Publishing Agency publishes the International Journal of Research and Reviews in Applied Sciences (www.arpapress.com) and encourages submissions from a wide range of scientific fields. It is difficult to imagine how a single journal could manage to properly validate papers that are so varied.
Until recently, "international, scientific, peer-reviewed journal" has had a fairly specific meaning to the scientific community and society at large: it has meant a journal that checks submitted papers for scientific quality, but also for relevance and interest to its readers, and also ensures that it contains new findings that may advance science. These features render a journal trustworthy and worthy of readers' time and money. Many observers were therefore understandably disturbed when the journal publisher Elsevier admitted in 2009 that it had published six "fake journals" funded by pharmaceutical companies -in Elsevier's own words, "sponsored article compilation publications . . . that were made to look like journals and lacked the proper disclosures." The company had intentionally exploited the word "journal" to give the impression that these publications were honest and reliable.
Of course, the terms "international," "scientific," "peer- reviewed," "journal," "article," "editor," and "publisher" do not have copyrighted or patented definitions and can have varied meanings, especially in the Internet age. Must an article be different from a submitted paper? Isn't everything published online automatically international? Is there anything wrong with a situation in which the editor and publisher are just one person who has set up a website where researchers can submit their papers and pay a fee to have them laid out in a professional way and made available to all interested parties? Isn't it a good thing that this vast number of new publishers and journals will make it possible to get all research -whatever its quality level -into the public domain? Perhaps. But describing a simple online-posting service as "an international, scientific, peer-reviewed journal" leads authors and readers to believe that they are submitting to or reading something they aren't. We must recognize that no publication or financing model is, in itself, morally superior to others or can guarantee high quality. Various models can produce highquality content, and all are vulnerable to exploitation. It might make the most sense to concern ourselves less with the publication or financing model used and more with ensuring transparency about a publication's content and editorial processes. And perhaps we should insist that not all these enterprises can be called "scientific journals." As a reader, I do not want to spend my time reading vast quantities of low-quality research and would be willing to pay for someone to do the sort of filtering for quality, relevance, and novelty that journal editors have traditionally done. As a researcher, by contrast, I might see it as a waste of time to seek a journal that would publish my research and might be willing to spend money to make it available to other researchers and the public. It would be fair to everyone, though, to be explicit about the fact that these are very different types of publications. With greater transparency, the questionable or predatory publishers who are using either author-pays or subscription models would also be easier to spot -and avoid.
Disclosure forms provided by the author are available with the full text of this article at NEJM.org.
